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Introduction
The user has for long been a lingua franca term used by engineers and designers to refer to people engaged with their products. Perhaps due to this legacy, advocates of more human-centered design also routinely deploy it. In this latter context deep ambiguity towards the term prevails. Much has been written (present authors included) about "the user", giving a reductionist portrayal of the human relationship with technologies. Alternative terms could be used instead.
i Yet, none of the alternatives has supplanted "the user" even in the human-centered quarters of designing. 1990s for user-centered design to snap designers and design organizations out of relying on just their own images of the user and moving them to examining the real consequences designs would have to implied people. Below we explain how "the user" is, however, a more complex entity than just people-out-there. It is a relational term that links some aspects of these people to design. A given development organization will usually have considerable sets of understandings of users -some more adequate than others, some more visible than others and some more powerful than others and some more shared than others -and it is unavoidable that any new understandings of users will be positioned amidst these. Examining then the user within design practice makes visible that such scrutiny is not only theoretically relevant, but also helps make visible key actions in human-centered design practice, which have hitherto gone poorly explicated: The success of more human-centered design depends squarely on how design organizations appropriate its findings and concepts, in other words, the uptake of knowledge of "the-users-out-there" in relation to "the-users-already-in-there".
To explore this topic deeper we turn to works in the intersection of human-centered design research and social studies of technology. Ethnographies of design work suggest that users become "scenic" or "contextual" features of the design space (Sharrock & Anderson, 1994; Martin et al. 2007) , which become evoked insofar as they constrain, define or enable considerations over the objects or systems developed.
Users are not "the topic" of design, which is rather the object, service or system.
Whilst one could argue that such a view of users is exactly the demarcation point to human-centered design, the issue is not so simple. Redström argues that the move towards interaction design and user experience design has run a risk of a subscribing to a misplaced idea of "user design" and "fit", in that the whole of user action and interpretation should become designed (Redström, 2008 (Redström, , 2006 (Redström, 2006, p. 135) He further suggests that we move from static designer-user categorization to examine the activities that give shape to technology. User-centered design (UCD) is in fact "use-before-use", anticipating the usages before the rich and myriad engagements with technology have taken place. When the engagements do take place, there is shaping of design-in-use and often, also, explicit "design-after-design" by users as well as by designers (Botero and Hyysalo, 2013; Redström, 2008; Szymanski and Whalen, 2011) .
So designing objects, systems, services, and artifacts are one thing, their appropriation, adaptation and experiencing are another. To bash "user design" for conflating these basic conceptual distinctions may add needed reflexivity in some quarters of human-centered design. To bash considering users as only "scenic features" may do so in other quarters. Yet taking the potentially conflating character of "the user" seriously, we argue, is key to untangling another set of often tangled facets of human-centered design that persist in the relation between design organizations and people who appropriate design. 
The User, Use and Design
By taking the notion of the user seriously, we do not mean reinstating the well-argued case for studying the potential adopters as grounding for design. We mean taking seriously that the factual referent of "the user" even in human-centered design studies is strictly speaking never the flesh and blood person or people "out there". The user refers to a relation, not to subjects or features of design space per se. It bridges between people out there and a rendition of them that is relevant for design. This is readily visible in reports and outcome briefings that designers, marketing departments and so on produce. The reports of "out there" reality are quite different from what anthropology, psychology, or sociology would produce of the same people. Their studies are conducted for other aims, and indeed, "patients", "citizens" and "natives" are equally relational terms and equally edited renderings for particular purposes.
ii This proposition is not new or particularly radical. Anthropology standardly notes how its research is equally about the familiar (home) and the strange (the field) (Geertz, 1973; Latour and Woolgar, 1979) . But what is interesting, and perhaps even a little radical, is to examine, what then is specific about the relation that "the user"
foregrounds for it precisely blurs the basic conceptual distinctions: (Stewart and Hyysalo, 2008) The blurring becomes most evident in that the birth of the user of a technology-in-themaking can predate, even by decades, the first actual people to form a direct using (Flichy, 2007a (Flichy, , 2007b Höyssä and Hyysalo, 2009 The notion of user, hence, refers to imagined, implicated, potential or real people, who are or could be using a designed object (artifact, technology, product, service or infrastructure).
iii It refers to the result of a particular relation, an engagement that people come to form with objects in the course of their appropriation, their "usership" (Helgesson and Kjellberg, 2009; Redström, 2008 : Hyysalo, 2007 ). Yet out of this relation it foregrounds a design-oriented rendering of how people act, think and experience artifacts-and it is not "just" about realized use.
User, Its Representational Existence
We find it useful to differentiate between the strictly speaking representational existence of the user (user representations, be these mental, social, material or bodily) and the lived existence of people who interact with technology (flesh and blood user, someone who has or had a relationship to the technology). This is not least because flesh and blood usership is an emergent relationship that requires attending to use situations (Helgesson and Kjellberg, 2009; Hennion, 2007; Hyysalo, 2007; Redström, Forthcoming At this we can usefully turn to research on user representation initiated by social studies of technology (Oudshoorn and Pinch, 2003) . Its early studies highlighted how the referent of "the user" was not necessarily any person out there, but often derived from developers' own imagination and professional priorities (Agre, 1995; Akrich, 1995; Cooper and Bowers, 1995; Woolgar, 1991; Sharrock & Anderson, 1994) .
Research since has revealed that the dominant source for designing the user has much more variety, up to 30 different sources being cited as a key source of a user in particular design projects. This current body of research helps address how designers as professionals "who anticipate use" are positioned in R&D organizations (Hyysalo, 2010; Konrad, 2008; Kotro, 2005; Williams et al., 2005) , the importance of materiality in user representations and their ties with different professional ways of knowing (Johnson, 2013; Kotro, 2005) and investigating in detail the processes and operationalizations of user representations in design (Buur and Sitorus, 2007; E.g., Hyysalo, 2010; Ylirisku, 2013 
User, the Sources of
The designing of prospective use appears to be fundamentally "representation hungry" in that it is hard to cater for all the information needed for the hypothetical future practices and desires that people may have related to a given new product.
Research suggests that the missing information is sought from wherever it its available, and designers or engineers are seldom alone in prefiguring the use of any more novel or complex products (Sharrock & Anderson, 1994; Hyysalo, 2010 ).
When we examine in-depth research on design and development projects with regard to the dominant source of user representation, we can note that in many cases significant user representations come from where one might expect: explicit requirement-gathering techniques, such as market or customer research, focus groups, interviews, expert panels, customer databases, literature reviews and so on, increasingly adjoined with arrays of usability and design centered methods. Various forms of users' direct involvement in development activities have increased as well, both in co-design, in the testing of early beta and later pilot versions of the technology, as well as in co-creation of eventual service or product (Heiskanen et al., 2010; Johnson, 2013; Pollock and Williams, 2008; Righi and James, 2007) .
But this is not the whole picture. Designers "implicit" user representations, such as using oneself as a reference (Akrich, 1995; Oudshoorn et al., 2004; Ylirisku et al., 2013) , are also common. In-depth personal experience of doing users' activities while designing for these activities can be a powerful resource, such as in Kotro's case study of outdoor people designing for other outdoor people (Kotro, 2005 the users' context will look like by the time the product is launched (Flichy, 2007b; Konrad, 2006; van Lente and Rip, 1998) . Moreover, professionals and designers draw from the their own professional imagery (Becker, 1998, pp. 10-20) , such as folklore about users or their professional acquaintance with user communities (Johnson, 2007; Woolgar, 1991) . Whilst human-computer interaction and interaction design suggest that principles from cognitive psychology and usability principles should provide the bulk of this implicit imagery (ISO 9241-210, 2010; ISO/TR 16982, 2002) , in-depth ethnographic research on over 30 European ICT projects showed that, at the turn of the millennium at least, virtually nowhere were they used as the key input for designing usage (Miettinen et al., 2003; Williams et al., 2005) . Rather, decisions about users and usages were discerned through examining the solutions found in previous products and services and by making use of established design patterns, code libraries, software architecture frameworks, application programming interfaces, and rapid application development (RAD) tools. These tools are all created for a certain design-use context and their use imposes characteristics from that context on the current design situation, in effect configuring both users and designers to some extent (Mackay et al., 2000) .
v Designs typically build also on "cultural maturation", widespread media and technology genres, which can be assumed to be familiar to users (du Gay et al., 1997) .
Culturally established categories such as "movie" "telephone call" or "web page"
provide conventions for bridging design and use (du Gay et al., 1997; Williams et al., 2005) , as do more restricted digital artifact genres, such as automated teller machine (ATM), an editing program, or an instant messaging application, which are equally recognizable to next to all of us (Löwgren and Stolterman, 2004 (Konrad, 2008) . The potential size of the market can lead to user representations, such as a safety phone for "+65 seniors"
rather than "+85 seniors" built against evidence that the former do not feel the need to use such products (Hyysalo, 2010) . Following competitor offers and features has been documented to short-circuit any feedback from customers in rapidly changing areas, such as at the peak of e-commerce system development around the turn of the Millennium (Konrad, 2008) . Revenue models can come to imply user representations too, such as in the early phases of an online community for teenagers, Habbo Hotel, where the developers first created an SMS-based micro-payment system for a snowwar game and later applied it more successfully to buying furniture and decor in a hotel (Johnson, 2013) .
Regulatory demands present another key source for user representations. Compliance with medical validations have resulted in target group specification and respecification as well as in inventing new customer segments (Hyysalo, 2010; Lehenkari, 2000) . A need to obtain reliable test results on the capacity of technology can reduce heavily the diversity of considered user representations (Neven, 2011) .
The prospects of gaining the labels and certificates needed to approach particular customer segments similarly affect how the users of a technology become represented (Hyysalo, 2010) . Privacy regulations in social media typically also offer representations of the preferred relations between different users (data subjects) (Bylund et al., 2010) .
These dominant sources of user representation can be clustered to eight major source areas, with subcategories (see Figure 1 ). Such variety of major sources of user representation provides us with a rather different portrait of how users and usages are arrived at during product design from that resulting from any of the endorsed scopes of research in requirements gathering, marketing, human-centered design, or participatory design. The longitudinal biography approach used by Pollock & Williams, Hyysalo, and Johnson (Hyysalo, 2010; Johnson, 2013; Pollock and Williams, 2008; Johnson et al. 2013; , has also allowed scrutiny of the same technologies at several loci and in multiple time frames of analysis in an over a decade long timespan. In all cases studied representations of use and users were incorporated from nearly all of the major directions identified above. User representations appear to stem from different concerns and corners of a development organization and its partnership networks. The materiality of user representations is often built purposefully to aide effective use and assessment (Hartswood et al., 2002; Mattelmäki et al., 2011) . Product developers create various explicit user representations to communicate the findings of user research: use cases, user requirements, persona descriptions (Cooper, 1999; Pruitt and Adlin, 2006) , scenarios (Carroll, 1995) , context of use models (ISO 9241-210, 2010 ), 14 14 workflow/task/artifact models (Beyer and Holtzblatt, 1998) , and business models (Osterwalder and Pigneur, 2010) . Such mediating representations (mediating models) are differently compatible with and inviting to the incorporation of other types of user representations and different kinds of knowing.
The above discussion indicates that the range, kind and background of user representations that are circling around a given development project tend to be many.
"User knowledge" does not only emanate from user experts and "other knowledge" from other professionals. Neither is it the case that (human-centered) designers would have their "design knowledge", "professional knowledge" and a separate body of "user knowledge" that originates only from the future adopters. Indeed, designers have begun to take issue with such simplified understanding of what 'human' in human-centered design means, not least because it denies many of the implicit forms of knowing the users, the very area that designers have prowess in (Cockton, 2012; Löwgren and Stolterman, 2004) .
This further entails that the relation of users and design is not a simple question of User research appears, therefore, to be more complexly intertwined into the design organization than e.g. UCD standards would like it to be, with the elaborate recipes for how to "drive" user research and its results in organization shooting somewhat off the mark (Beyer and Holtzblatt, 1998; Kuniavsky, 2003 Above, we imply that some user representations can be complementary, some have conflicting relations, and some concern such different areas in the product that they may remain unconnected. Yet others can remain as contextual or legitimizing features (Martin et al. 2007 ). Trade-offs between manifold border conditions, requirements, and properties is everyday work in design (Gedenryd, 1998; Schön, 1983) . Separation of concerns through compartmentalization, modularization, et cetera is one of the principal activities involved (Cross, 2008; Ulrich and Eppinger, 1995) . But how user representations are raised to the fore in situated design action still rests on relatively scant knowledge.
Let us examine this first in the design, then the development, and finally the industry Other user representations, even though agreed to be significant by all design team members, went through a trajectory of "erosion", wherein they received gradually less priority and room in the design.
The process view of how user representations interrelate also applies to longer design time spans. Johnson studied the dynamics of user involvement in large social media service for teenagers, Habbo Hotel (Johnson, 2013) . The study spanned the development from the first prototypes with its hundreds of registered users in 2000, to over 15 million users globally in 2010, revealing that the developers used 26 major ways to generate user representations during this time (Table 1) . These forms of user involvement were shaped both by the changes in the service context and what knowledge the service developers already had about the users. In contrast to typical psychology-based approaches in HCI, the key criterion for user representations was not fixed over time nor set to understanding users and their practices per se, but rather reflected how valid (useful, even inspirational) the information was for the design and business concerns at each twice-a-year release.
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Similar layering and strategic ordering of modes of user engagement was found by Elgaard Jensen at the Danish medical aid company Coloplast (Elgaard Jensen, 2013).
Here, also, the informal close connection between developers was complemented with new means to enhance responding to strategic R&D targets. "Sisterly empathy", Clinical testing, External Market Surveys, End-user focus groups, Expert Panels, Workplace observations, Usability lab, Internal prototyping boards, Personal ostomy friends programme, and the Coloplast Ostomy Forum followed each other in the methods arsenal of the company in responding to business goals and the availability of new approaches to engaging with users.
Finally, many user representations do not stop at the company door, let alone stay inside a project room. As Konrad notes "[t]hese conceptions may be specific for individual actors, small actor groups or they may be part of the social repertoires of larger communities of actors, e.g., within a technological field" (Konrad, 2008, p. 7) .
Her research on the evolution of use and user representations of interactive television
and early e-commerce describes the extremes. Interactive TV rested on user (Konrad, 2008, p. 21 ). An important facet here was users' own use representations, which evolved equally rapidly and followed the same international evolution of representations what were adequate system features and usages.
Campagnolo similarly emphasizes the importance of users' user representations as constitutive of shaping demand and feedback to developers (Campagnolo, 2013) .
Having now reviewed some of the emerging empirical findings about the representational existence of the user, let us now move to examine what implications they have for human-centered design.
User, and its Yield for Human-Centered Design
In the course of this article we have sought to clarify the reality of user as a relational category and reviewed some of the related empirical research. We now wish to turn to its practical implications through a set of propositions about often-lamented issues that decrease the effectiveness of human-centered design. We thus point to options that open up when
1) It is difficult to assess what is news and what is not in the user studies or what
new knowledge is needed. Design critics of UCD commonly lament that user studies produce information already known to designers (Cockton, 2012) , and fail 
2) Companies act against the results of user research or disregard them, and it is
difficult to argue which understandings of the user are adequate and which are not. UCD practitioners appear to face frequent challenges in advocating their view and findings in design organizations, judged by, for instance, the "common last chapter" in UCD books, which provides tricks for how to advocate UCD findings and overcome incredulity in one's own organization (Beyer and Holtzblatt, 1998; Kuniavsky, 2003; Preece, 2002; Snyder, 2003) . Given that it is rare (if not impossible) to ground all design decisions in user data, others in the same design organization will also continue to have their own ideas about products and usersand equally continue to get them incorporated within products. What these collections of tricks do tell us is that advocating "truth from the outside" might more fruitfully be replaced by dialogue over different user representations and their sources and grounding. Used in this manner, understanding "user" through the notion of "user representations" provides support for cross-functional discussion and decision making in various product and product family boards.
3 
4) User research is limited to superficial aspects of the product design only (such as look and feel), or its effective deployment would mean questioning the assumptions and processes that govern how R&D is being done at a company.
This concern has been voiced in many attempts to integrate UCD to software development methods (Cooper, 2003; Lauesen, 2005; Mayhew, 1999; Seffah et al., 2005; Wixon and Ramey, 1996) , as well as by the manifestos for entirely reorganizing company R&D to become human-centered to the core (Beyer and Holtzblatt, 1998 Seeking to convey "neutral and reliable" information is just one strategy to persuasion in the making of design decisions. Critical, value-sensitive and participatory design have developed means for assessing and positioning user driven efforts to such organizational realities (Bødker et al., 2004) . Our work on user representations underscores that making them visible is to invite scrutiny (Foucault, 1995) , and this also goes for the more powerful actors. The adequacy of engineers', CEOs', or marketing department's user representations can be brought to joint deliberation only if they are surfaced and not exercised covertly.
Indeed, many designers and user advocates do not have the mandate or courage to question organizationally powerful occupational groups' ideas about users.
Making them visible with seemingly neutral tools and presentation mediums can then help to drive the process without being pushy beyond one's position and accepted limits of inquisitiveness set by e.g. IPR. Anderson, 1994; Martin et al. 2007) . Affecting these latter modes where users mostly feature as typifications or derivatives of technology's characteristics (Sharrock & Anderson, 1994; Hyysalo, 2010) may also call for efforts in seeking to build user-oriented ideology, capacity and organizational culture rather than knowledge alone. The overview function is further needed for bridging user representations in prior design to those that emerge through and after implementations and in ensuing redesigns (Johnson, 2013; Johnson et al. 2013 ).
These later moments and sites of design are often crucial for realizing the eventual value points and characteristics of technology (Voss et al. 2009; Karasti et al. 2010; Pollock & Williams, 2008; Botero & Hyysalo, 2013) yet commonly conducted by different actor groups and in somewhat changed contexts, resulting in discontinuities in design decisions and its underlying knowledge base (Stewart & Hyysalo, 2008; Hyysalo, 2009 ).
Our propositions in this section rest on the ideal of a "somewhat reasoned deliberation" in design organizations. We do not invite some form of "über-reflective design" or "paralysis by analysis" but rather seek to bring clarity or "guideposts" to the issues about "the user" and user research that practitioners both wittingly and unwittingly grapple with. Certainly, many human-centered design projects simply cannot or cannot afford to enquire deeper into the sets of user representations that circle around the development project. But often the most important representations are right there and readily observable or are even a matter of asking. Our message, hence, concerns at least as much the management of human-centered design: humancentered efforts are only as good as they can get to be. 
Concluding Remarks
By sharpening the definition of the user and focusing on user representations and the processes that create, maintain, and transform them, we can reframe human-centered design and user research in a way that hopefully increases their relevance to and uptake in design organizations. We argue that equating user with "people out there" might have been necessary in the early days of user-centered design to gain needed legitimacy for human-centered efforts. Now that this legitimacy is there, the pendulum of attention need to be swung back to the design organization, to the other end of the user relation. This does not mean reverting to the old "designers don't need to study users" (NO!), but refining the human-centered efforts further. product or product feature might mean (Crilly et al., 2008, p. 440 ), but how their meaning becomes constituted within the circuits of production and consumption (du Gay et al., 1997 Pollock and Williams, 2008; Hyysalo, 2010) , and how these are further enmeshed in product, company, and industry lifecycles as well as in user practices. ii For those doubting how significantly human-centred design efforts edit the reality they study, we advise acquaintance with the total observation exercises of the 1950s (for overview see Becker, 1998, pp. 67-83) . Less academically we might entice any potentially doubting reader to mark down all those moments s/he personally thinks him/herself as a user during the day. For us at least, those moments are rare, we rather mostly do or contemplate things with objects rather than feel our existence reduced to user relations. So whilst there is no doubt that "user" is a members' category, it is seldom a category people use of themselves, rather one they use of others (with technology and predominantly in designing or producing it).
iii As is commonly categorized, we also see this including those who directly operate the technology often called direct or primary users, as well as those who provide feeds to the technology, who help keep it working, or whose actions are directly affected by the technology, even if they do not directly operate it or use it only in rare intervals; i.e. those often called secondary users. There are also those implicated by the use of the technology such as patients, whose bodies are penetrated by the use of surgical instruments without the patients doing anything much with the instruments. The cleaner of the surgical premises is another implicated user, as s/he may is never even be aware of the instruments used, although they affect the kinds of mess and kinds of hygiene s/he has to deal with. Such implicated or simply co-present characters may or may not be characterised as users depending on the heuristic used to identify users. iv Our earlier work documents some sources of user representations in more detail, see (Hyysalo, 2009; Hyysalo, 2010) , so here we emphasize key recent additions and otherwise resort to a more concise overview. v It is not a good or bad thing, but unavoidable that tools make certain things easier and other things more difficult for a developer; the skill lies in choosing the right combination of tools for the situation at hand, see (Williams et al., 2005) . vi Ylirisku (2013) documents similar pattern in several other cases of industrial design.
